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The Female Athlete Triad consists of disordered eating, amenorrhea, and
osteoporosis. Eating disorders affect between l-I\Vo of adolescent and college age
women (Haller, lgg}),particularly in women's' sports in which leanness is considered
important for performance such as cross-country running.
Methods
A three page 17 item questionnaire was sent out to 45 coaches of women's
Division III cross-country teams in the Midwest region of the US. Descriptive statistics
were run on the data.
Results
Results showed that 8 LTo of coaches have coached an athlete with a diagnosed
eating disorder. Of the top three topics for team discussions,g.STo of coaches discuss
disordered eating. In addition, only 43To of coaches were fully educated on the Triad-
Results show that coaches want more resources to assist them in recognizing an athlete
with an eating disorder.
Conclusions
This research shows that coaches are in a pivotal position to prevent or intervene
with an athlete at risk for developing the Triad. However, coaches need more resources
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Female Athlete Triad 1
Chapter 1: Introduction and Problem
Introduction
Diet and exercise are a norrnal phenomenon in the American culture, particularly
in women. Currently more than fifty-four million women are dieting (Gorrell, 2003). The
social pressure on women to diet and exercise in order to conform to unrealistically thin
standards of physical attractiveness has been present for decades. While moderate
exercise and a healthy diet are viewed as beneficial, the pressure to succeed in sports by
achieving or maintaining an unrealistically low weight rnay lead some women to develop
disordered eating, aillenorrhea, and osteoporosis; this triad is now known as the Female
Arhlere Triad.
Background
The Triad of disordered eating, amenoffhea, and osteoporosis was first descrihed
at a meeting of the American College of Sports Medicine in 1992 (Skolnick, 1993) as the
Female Athlete Triad. The American College of Sports Medicine considers all physically
active females at risk for developing one or more component of the Triad (Beals, Brey,
and Gonyou, 1999), including so-called "health club addicts" and "running addicts".
However, demands and characteristics of the athletic environment, such as
competitiveness, perfectionism, and the drive for self-control appear to put female
athletes at a much higher risk for the Female Athlete Triad (Skolnick, 1993).
The number of women affected by the Triad is unknown. The lack of data may be
due to the fact that the Female Athlete Triad was first described in the medical literature
in lg9?,. However, eating disorders affect between l-l}7o of adolescent and college age
women (Haller, lgg1). Binge eating has been reported in approximately 79Vo of female
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college undergraduates (Haller, 1992). The highest prevalence of disordered eating in
female athletes are those in sports in which leanness and/or a specific weight are
considered important for either performance or appearance, such as endurance athletes
(distance runners, swimmers) and athletes in aesthetic sports (gymnasts, figure skaters,
divers) (Furia, 1999)-
The first component of the Triad is disordered eating. Experts in the field have
begun using the term disordered eating rather than eating disorder because it "implies not
a detinitive endpoint, but a spectrum of abnormal eating behaviors, which at the extreme
end includes anorexia nervosa and bulimia nervosa" (Skolnick, 1993, 1t 7). In addition,
because disordered eating can progress into a full-blown eating disorder, addressing any
degree of disordered eating is important.
The second component of the Female Athlete Triad, amenolrhea, is the absence of
three consecutive menses or six months of episodic amenorrhea cycles. For the health
care provider amenorrhea is perhaps the most obvious best chance of recognizing an
athlete who presents with the Triad (Skotnick, 1993). It is a symptom of something
going wrong in the body and should not be ignored by the athlete, coach, physician, or
parents. Surprisingly, many in the rnedical coilrmunity still think that amenorrhea is a
normal adaptation of females to periods of low food intake and believe it is a normal
response to intense training (Skolnick, 1993).
Osteoporosis, the third somponent of the Triad, is not considered a normal
consequence of aging but is now considered a major health care concern in the United
States. In adolescents and young adults, osteoporosis is believed to be due to the lack of
estrogen (from amenorrhea) combined with nutritional deficiencies of calcium and
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vitamin D (from restrictive eating). One-third of peak skeletal bone mass is attained
,during adolescence. The bone mass not attained during these years may never be
regained, placing young women at an increased risk of fracture in later years.
Definition of Terms
Amenorr or Secondary amenolThea. Primary amenolrhea refers to the
absence of menses by age fourteen with absence of secondary sexual
characteristics, or no menses by age sixteen with normal secondary
characteristics. Secondary amenorrhea, the subtype of amenorrhea typically
associated with the Triad, is the absence of three consecutive menses or six
months of amenorrhea cycles (Taber's Cyclopedic Medical Dictionary,200l).
Division I--colleges that must meet a minimum attendance requirements, must award
financial aid based on athletic ability to a minimum number of athletes, and must
sponsor at least 7 sports for both men and women (www.ncaa.org)
Division Ill-college athletic departments place special importance on the impact of
athletics on the participants and the student-athlete's experience, no financial aid
is awarded based on athletic ability, schools rnust sponsor a minimum of 5 sports
for both men and women (www.ncaa.org)
Eating disorder Not Othe-rwise Specified (NOS)-disordered eating: sporadic eating,
poor nutrition, unnecessary dieting, or occasional binging and purging; a
misguided attempt to lose weight or maintain a lowered body weight (Skolnick,
1993, DSM IV-TR). (APPendix A)
Eating disorder-a disturbance in eating behavior that includes anorexia nervosa
(Appendix B) and bulimia nervosa (Appendix C)
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Female Athlete Triad-a syndrome characterized by the Triad of disordered eating,
amenoffihea, and osteoPorosis
Osteoporosis-characterized by severe bone loss and disruption of skeletal micro-
architecture sufficient to predispose a person to atraumatic fractures (Taber's
Cyclopedic M edical Dictionary, 200 1)
Statement of Problem and Questions Answered
All physically active females are at risk for developing one or more component of
the Female Athlete Triad (Beals et al., 1999). The perfectionistic, compliant, and high
achievement traits of the female athlete, added to the emphasis of low body fat from the
sport community, create an increased danger for the development'of the Triad
(Thompson and Sherman, 1993). The Fernale Athlete Triad is a significant health
concern that has a better prognosis if caught early. Many athletes develop a close
relationship with their coach and look to them for advice and guidance both inside and
outside the athletic arena. This relationship, as well as the time coaches spend with
athletes on a daily basis, may be the key to early recognition and intervention of the
Female Athlete Triad. Determining what coaches know about the disorder will assist in
developing programs to educate coaches about the Triad.
The purpose of this study was to examine the role women's cross-country coaches
may have on the prevention and recognition of the Female Athlete Triad- The answers to
the following questions were addressed in the context of the study:
l. Do coaches believe low body weight will increase athletic performance?
2. Are coaches knowledgeable with regard to recognizing the signs of the Triad?
Female Athlete Triad 5
3. How comfortable are coaches with not only recognizing a potential problem,
but also addressing this issue with the athlete?
4. What can be done to facilitate knowledge about the Triad components?
5. What will hetp coaches when a potential eating disorder emerges in an
athlete?
Importance and Significance of Study
The widespread problem of disordered eating in the athlete accentuates the
importance of this study. Studies have shown that approximately 40Vo of NCAA athletic
teams have had at least one case of an eating disorder. Of these programs,93Vo were
women's prograrns, with gymnastics and cross-country having the highest prevalence
(Dick, lggl). An eating disorder is typically the start of a cascade of problems such as
amenorrhea and osteoporosis, now called a Triad of disorders. The seriousness each of
these disorders presents individually is immense. However, ffi a triad of disorders, the
consequences can create health problems for a lifetime. Early recognition of the
symptoms of these disorders as well as proper intervention are both keys in attaining a
better prognosis.
As sumptions and Limitations
This study had several limitations due to its narrow focus. First, although the
Triad can exist in any women's sport, this study was limited to cross-country running
teams. In addition, while cross-country running is one sport that has been identified as
having an increased prevalence of eating disorders, other sports with a high prevalence
such as gymnastics, figure skating, and diving were not included in this study. In
addition, a limited number of coaches were surveyed. A study like this one has never
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been done, therefore this researcher developed the survey. Although a formal pilot study
was not done, multiple coaches read and critiqued the survey. Changes were made based
on the coaches' suggestions. The study assumed that all coaches have a basic level of
knowledge of the Triad. In addition, because this study utilized a survey, it was a
retrospective recall of events and was therefore some of the data may be inaccurate.
Summary
The Female Athlete Triad is a triad that has not been fully studied. Because it
was only identified in 1992, datais limited. It is a significant health concern that, if left
unnoticed, may yield serious consequences. While some may associate the Triad only
with competitive athletes, the Triad may evolve in any active female. However, the sport
conrmunity puts the athlete at an increased risk of developing the Triad because of high
achievement traits of a female athlete. Because many athletes develop a special
relationship with their coaches, the coach may be the key to early recognition and
intervention of the Triad. Examining the role of the coach in the recognition and
prevention of the Triad may facilitate the development of programs to educate coaches.
Preview
The following chapters include the literature review, methodology, results, and
discussion. The review of literature includes information on the components of the
Female Athlete Triad: disordered eating, amenorrhea, and osteoporosis. It also discusses
the prevalence of the Triad, risk factors, and coach influence. The methodology used in
this study was a l7-item quantifiable survey which was sent out to 45 coaches of
Division III women's cross-country running teams. Survey packets were mailed out and
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data collected. Data analysis included both descriptive and inferential statistics. A
discussion of the data follows.
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Chapler 2: Literature Review
Introduction
The Female Athlete Triad was first described at a rneeting of the American
College of Sports Medicine in 1992 (Skolnick, 1993). The literature review will discuss
research surrounding the Female Athlete Triad. The review will consist of six categories:
disordered eating, amenorrhea, osteoporosis, the Female Athlete Triad, the athlete, and
the relationship of the coach and the Triad.
Review of Literature
Disordered eating
Disordered eating is a continuum of atypical eating patterns, "which at the
extrerne end includes anorexia nervosa and bulimia nervosa" (Skolnick, 1993, p.922). It
consists of sporadic eating, poor nutrition, unnecessary dieting, or occasional binging and
purging (Skolnick, 1993) and is a misguided atternpt to lose weight or maintain a lowered
body weight. The course of the Triad typically begins with disordered eating, and usually
marks the start of subsequent events. Due to disordered eating, the athlete burns off more
calories than she consumes, creating an energy deficit. The energy deficit eventually
causes the body to shut down the production of estrogen from the ovary, causing
secondary amenorrhea in menstruating females. The absence of estrogen, cornbined with
lack of calcium and vitarnin D due to dietary deficiencies, results in a loss of bone
density, leading to osteoporosis and increased risk of fracture (Furia, 1999).
The number of women affected by disordered eating or the complete triad is
unknown. An individual is at risk for disordered eating when a constant focus on
achieving or maintaining a prescribed body weight exists (Skolnick, 1999). Biological
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changes, peer pressure, societal drive for thinness, and body image preoccupation that
occur during puberty may render adolescent girls the most vulnerable (Beals, 1999)'
Across the board, disordered eating is often characterized as a disease of young, middle
class, white women. Anorexia nervosa is an extreme form of disordered eating in which
an individual feels terrified of gaining weight and views themselves as overweight even
though he/she is signilicantly underweight (at least l5To below ideal body weight for
hislher age) (Arnerican Psychiatric Association, 2000). Bulimia nervosa, the other
extreme form of disordered eating, is a repeated cycle of binging and purging that occur a
minimum of two times a week for at least three consecutive months. Purging methods
include vomiting, excessive exercise, or use of laxatives, diuretics, or enemas (American
Psychiatric Association, 2000). Both medical and psychological problems accompany
anorexia nervosa and bulimia nervosa. Medical complications include: depleted
glycogen stores, decreased lean body mass, chronic fatigue, micronutrient deficiencies,
dehydration, anemia, electrolyte and acid-base imbalances, gastrointestinal disorders,
parotid gland enlargement, decreased bone density, and erosion of tooth enamel (Beals et
al., 1999). Psychological problems that may accompany these disorders are decreased
self-esteem, anxiety, depression, and suicidal ideation (Beals et al., 1999).
Amenorrhea
The second component of the Female Athlete Triad is amenorrhea. Amenorrhea
is classified as either primary or secondary amenorrhea. Primary amenorrhea refers to
the absence of menses by age fourteen with absence of secondaty sexual characteristics,
or no menses by age sixteen with normal secondary characteristics (Taber's Cyclopedic
Medical Dictionary, ?OO1). Secondary amenorrhea, is the absence of three consecutive
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menses or six months of amenorrhea cycles (Taber's Cyclopedic Medical Dictionary,
2001). A female with disordered eating could suffer from either primary or secondary
amenorrhea, depending on when the disordered eating began in relation to the onset of
menses. For example, if an athlete had disordered eating habits at the age of fourteen, the
onset of menses rnay be delayed until she resumed normal eating habits. This situation is
considered primary amenorrhea. On the other hand, if the onset of menses was age 14
and then she developed disordered eating habits and subsequently stopped menstruating,
her condition would be classified as secondary amenorrhea. For years, amenorrhea was
considered a normal response to training and was not a significant concern, a framework
of thinking that is no longer accurate. Surprisingly, many in the medical community still
think that amenorrhea is a normal adaptation of females to periods of low food intake and
believe it is a normal response to intense training (Skolnick, 1993).
A study done by Kaiserauer, Snyder, Sleeper, andZierath (1989) compared the
nutritional, physiological, and menstrual status of distance runners. She found that the
largest difference between amenorrheic runners and regularly menstruating runners was
the lower caloric intake seen in the amenolrheic runners who were expending the same
amount of energy through weekly exercise training. Another study by Myerson et al.
(1991) had similar results. When comparing amenorrheic runners with eumenolrheic
runners (regularly menstruating runners) and sedentary controls, the study found that
amenorrheic athletes tend to report eating less than eumenorrheic athletes and had a
higher level of aberrant dietary patterns. The study by Myerson et al. was also the first to
document a significantly lower resting metabolic rate in amenorrheic athletes than in the
other two groups. The lower resting metabolic rate suggests a physiological mechanism
Female Athlete Triad 11
to conserve energy. Both of these studies reflect the belief that amenorrhea is not due
simply to training but rather to decreased caloric intake. The cessation of ovulation and
menses may be viewed as an energy-conserving adaptation of the body to conserve
energy and maintain stable weight in response to the caloric demand of training that is
not compensated by an increased caloric intake (Myerson et al., 199I). Amenorrhea
combined with restrictive eating places a person at an even greater risk of developing
osteoporosis.
Osteoporosis
Osteoporosis, the third component of the Triad, is a disorder of bone remodeling
in which the total amount of bone tissue decreases but its composition remains normal. It
is not considered a normal consequence of aging and is now considered a major health
care concern in the United States. The exact mechanism of osteoporosis is unknown but
probably multifactorial and may represent either (or both) the failure to attain potential
peak skeletal mass or premature loss of bone (Rigotti, Neer, Skates, Herzogi, and
Nussbaum, 1991). One-third of spinal peak bone mass is accrued during adolescence
(Davidson and DeSimone,ZOOZ). This statistic is alarming when one considers that
adolescents are at greatest risk of developing an eating disorder. The decreased bone
mass may never be regained, placing young women at an increased risk of fracture in
later years.
Rigotti et al. (1991) followed women with anorexia nervosato study the clinical
course of osteoporosis. A baseline measurement of the women's bone mineral density
was more than two standard deviations below the age-adjusted standard. In a follow-up
appointrnent approximately 25 months later there was no significant change in cortical
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bone density between those women who recovered to within 15-20Vo of their ideal body
weight ancl those who did not. The study found no difference in bone mineral density
when patients gained weight, exercised regularly, and increased calcium intake cornpared
to patients who did not change their lifestyles, as one would have expected. This study
suggested that the osteoporosis of anorexia nervosa was neither progressive nor
reversible. In addition, not only did disordered eating intemrpt the normal bone growth,
but it also accelerated bone loss (Mehler and Rencken, 1996). Together, these studies
further ernphasized the importance of early detection of any component of the Female
Athlete Triad.
In addition, while physical activity has been recognized as'influencing the
attainment of peak bone mass in childhood and adolescence (Guthrie, Dennerstein, and
Wark, 2000), the activity does not protect amenorrheic athletes from the development of
osteoporosis. One would expect that because endurance athletes have an increased
frequency, duration, and intensity of exercise compared to postmenopausal women, the
extra activity would exert a protective effect in the amenorrheic athlete. However, when
Drinkwater et al. (1984) compared amenorrheic and eumenorrheic groups of athletes with
comparable physical characteristics and training regimens the protective effect of
exercise was not the result. The study found that although the two groups had similar
training regimens, the amount of physical activity did not protect amenorrheic athletes
from an apparent loss of vertebral bone (Drinkwater et al., 1984; Rigotti et al., 1991).
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,Srress fractures
Osteoporosis places an individual at an increased risk for fracture, regardless of
a1e. The etiology differs between the elderly with osteoporosis versus the athlete with
osteoporosis. In the elderly, insufficiency fractures secondary to osteoporosis may be
caused by estrogen deprivation, calcium deficiency, reduced physical activity, or a
combination. Stress fractures in athletes, however, are believed to be due to
microtrauma, increase or change in physical activity, and intrinsic biomechanical
variances (Myburgh, Hutchins, Fataar, Hough, and Noakes, 1990). Myburgh et al-
(1g90) compared25 athletes with stress fractures to25 control athletes, and found that
those athletes with stress fractures had lower bone mineral densities than did well-
matched control athletes. In addition, this study also found that athletes with stress
fractures had a higher incidence of menstrual irregularity, lower incidence of birth control
use, and lower intakes of dietary calcium. The association between menstrual
irregularity, low bone mineral density, and stress fractures confirms previous research
and enforces the cascade of events that begin with disordered eating.
Prevalence
The prevalence of the Triad is unknown, possibly because the Triad was only
recently described in the 1992 medical literature. Several small studies indicate that
disordered eating may be as high as 62To in certain sports (Skolnick 1993). Amenorrhea
among premenopausal women in the United States is approximately 2-5Vo. However, in
female athletes, the prevalence may be 3 .4-667o (Skolnick, 1993; Furia, 1999).
Osteoporosis affects 28 mitlion Arnericans and leads to 1.5 million fractures a year
(Davidson and DeSimone, 2002). Although the American College of Sports Medicine
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considers all physically active females at risk for developing one or more component of
the Triad (Beals et al., 1999), athletes are more prone to developing eating disorders than
nonathletes. The highest prevalence of eating disorders in females are in those sports in
which leanness and/or a specific weight are considered important for either performance
or appearance such as endurance athletes (distance runners, swimmers) and athletes in
aesthetic sports (gymnasts, figure skaters, divers) (Furia, 1999). A study of eating
disorders in National Collegiate Association of Athletes (NCAA) athletic programs found
that at least 4OVo of NCAA athletic programs have had at least one athlete with an eating
disorder over a two year time frame (Dick, 1991). Of these programs,9SVo were
women's sports with women's gymnastics, cross-countr], swimrning, and track having
the greatest prevalence of eating disorders. The same study found that the prevalence of
eating disorders in male college athletic programs was I To. The male sports in which
eating disorders were prevalent were wrestling, cross-country, gymnastics, and track.
While the prevalence of eating disorders is higher in females, it is important to
note that males comprise 107o of those individuals with an eating disorder. One possible
explanation of this disparity could be the emphasis in sport on low body fat composition.
In general, males have a lower percentage of body fat than women. It has been reported
that at maturity, women have twice as much body fat as men, whereas men have 1.5
times the lean body mass and skeletal mass of women (Rolls, Fedoroff, and Guthrie,
1991). In addition, because men have a higher metabolism than women, it is easier for
men to keep weight off and, therefore, have less need for dieting. The discrepancy in
numbers may also be due to the fact that men are less likely to present themselves for
treatment than women or because men feel embarrassed to have a primarily women's
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disease. Another possibte explanation for this disparity may be because these disorders
are underreporred in the male population. A study of eating disorders in NCAA athletic
programs found the prevalence of eating disorders in college athletics was lVo in those
schools surveyed (Dick, 1991). The precise number of male athletes with an eating
disorder was undeterrninahle due to the nature of the study. Specifically, the athletic
directors were not asked how many athletes in each particular sport had had an eating
disorder, rather in which sports at least one case had been identified over a two year time
frame.
A study of university varsity level female athletes regarding their weight control
habits (Rosen, McKeag, Hough, and Curley, 1986) indicatedthe athletes'concern about
weight may be primarily related to athletic performance rather than enhancing
appearance, In addition, these athletes generally did not believe or were unaware that
using pathogenic weight-control techniques (purging, excessive exercise, restricted
eating, etc,) could result in significant adverse consequences. This study also showed
young competitors were often overtly or covertly encouraged by older athletes, coaches,
and trainers to use various pathogenic weight-control techniques and reassured that no
harm would result.
Each component of the Femate Athlete Triad is a significant health concern; in
combination the Triad of disorders is potentially fatal- The prognosis for persons with an
eating disorder is variable. Some patients may improve without treatment while other
patients may have a long, difficult recovery. However, treatment cannot begin until a
problem is recognized. Treatment of the Triad is an individualized, multidisciplinary
approach. Typically, this involves referral to a primary care physician with experience in
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eating d.isorders, a dietitian, and a mental health practitioner (Furia, 1999). The goals of
treatment include medical stabilization, control of abnormal eating behavior, an enhanced
ability to identify and express emotions, and prevention of relapse (Haller, 1992).
Riskfactors
All athletes, regardless of sport, could be considered at risk for developing an
eating disorder if they have a predisposing risk factor. Self-esteem, competition anxiety,
social pressure, and body image were all risk factors that were significantly correlated
with indicators of unhealthy dieting practices (Berry and Howe, 2000). In addition, Berry
and Howe found that unhealthy dieting practices were found across all sporting groups
tested. The role that social factors, such as coach or peer pressure, play in the
development of disordered eating has not been clearly identified. Studies have shown
that body image and social pressure from coaches and peers were significant predictors of
restrained eating. In addition, concern about body image was also a strong and primary
predictor of disordered eating. A study done by Sundgot-Borgen ( I 994) found that 89To
of those athletes considered at risk fulfilled criteria for an eating disorder. Comparing the
eating disorder group to the control group, the study demonstrated that athletes with
eating disorders had a lower self-defined ideal body weight. In addition, these athletes
also began sport-specific training and dieting significantly earlier than the control group.
Eighty-five percent of the athletes with eating disorders and 27To of the controls were
dieting. The reported reasons to diet were to improve performance or appearance or to
comply with recommendations by the coach. Of those that were told to do so by their
coach, only lATo of those athletes with eating disorders were provided guidance as
opposed to 75To of the controls.
Femalc Athlete Triad 17
Another factor that might be related to eating disorders is the level of competition.
Picard (1999) sampled 38 NCAA Division Ifemale athletes,40 Division III athletes, and
31 non-athlete controls. The results indicated that athletes at higher levels of competition
showed more signs of pathological eating and were at an increased risk for the
development of eating disorders.
Coach influence
Rosen and Hough (1988) reported that 677o of collegiate gymnasts were told by
their coach to lose weight. Of those ,7 5Vo of the gymnasts who were told by their
coaches that they were too heavy resorted to dangerous weight control measures to lose
weight. Another study by Zucker et al. (1985) concluded that young athletes needed only
one or two suggestions about reducing body fat before they began maladaptive eating
behaviors. These studies suggested that some athletes were willing to do whatever it took
to please their coaches and that these pressures to diet were possibly causing eating
disorders in athletes.
Coaches should realize that their athletes consider them an important source of
information in regard to the sport itself as well as nutrition and weight loss (Grandjean,
1991). This position places coaches at a pivotal role in both the identitication as well as
the prevention of eating disorders. Sossin, Gizis, Marquart, and Sobal (1991) found that
while wrestling coaches were very knowledgeable about the sport, they were not fully
prepared to provide recommendations with regard to nutrition and weight loss. The study
highlighted the importance of educating all members involved in the health of the athlete
(coaching staff, parents, and athlete) to promote optimal performance and safety within
the athletic community.
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Coaching staff should be educated on the components of the Female Athlete
Triad, including what they are, how to recognize the warning signs, what to do if a
problem is suspected, and what treatment options are available (Thompson and Sherman,
1993, Grandjean, 1991). The NCAA has invaluable information and guidelines for
coaches available on their website (www.ncaa.orH), including information on nutrition
and menstrual-cycle dysfunction. In addition, athletic programs should develop a system
for handling problems as they occur (Thompson and Sherman, 1993). Athletes should
receive education from the coaching staff stressing the importance of good nutrition,
appropriate rnethods for weight loss and weight gain for optimal health and performance.
At the same time, the coaching staff should dispel myths and misconceptions surrounding
nutrition, dieting, and body weight, such as the myth that an athlete is not training hard
enough if she still gets her period, or the belief that lower body weight increases running
speed (Garner and Rosen, 1991). However, these issues cannot be addressed if the
coaching staff is not armed with the correct information.
Some questions remain to be answered. Do coaches believe low body weight wilt
increase athletic performance? Are they knowledgeable with regard to recognizing the
signs of the disorder? How comfortable are coaches with not only recognizing a potential
problem, but also addressing this issue with the athlete? What can be done to facilitate
increased knowledge and confidence in coaches when a potential eating disorder emerges
in an athlete? The widespread problem of disordered eating in the athlete, the significant
health concerns that accompany the disorder, as well as the irreversible consequences that
may develop accentuate the importance of this study. Early recognition and intervention
of a potential problem is the key in attaining a better prognosis and may be facilitated
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with the assistance of the coaching staff. Analyzing coaches' knowledge about the
Female Athlete Triad will develop goals for education on the subject and dispel myths
surrounding the Triad.
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Chapter 3: Methodology
Description of Methods
This was descriptive study using a quantifiable survey. This study examined the
role female cross-country coaches have with regard to the prevention and intervention of
the Female Athlete Triad. The Institutional Review Board of Augsburg College granted
approval for this study (Appendix D).
Design of Study
A survey packet was sent to 45 coaches in the Midwest region of the United
States. The Midwest region includes universities and colleges in Illinois, 'Wisconsin,
Missouri, and one school in Texas. These subjects all coach women's cross-country at
the Division III level. Three hundred fifty-seven schools support Division III cross-
country running. Therefore, the Midwest region represents 12.6 Vo of Division trI
schools nationwide supporting women's cross-country. One-percent of the total
population, the minimurn percentage required to generate accurate results, is 35
participants or 77To of the sample population. The Division trI athletic level was chosen
to minimize variables that rnay foster an increased prevalence of the Female Athlete
Triad such as a higher level of competition and pressure to retain scholarships which may
occur in Division I schools.
Sample and Population
Cross-country running is one sport that has been repeatedly cited as having an
increased prevalence of eating disorders as compared to other sports (Beals et al., lggg;
Dick, l99l; Thompson and Sherman, 1993). The coach has a unique role in the
prevention of disordered eating because of the relationship between the coach and athlete.
Female Athlete Triad 2l
Athletes look to their coaches for information regarding the sport and perfoffnance
enhancement, as well as nutrition and weight loss. In addition, the daily interaction of the
coach and athlete during the season helps the coach monitor eating habits and/or change
in the athlete's body composition.
The coaches were identified through the colleges' association with the National
Collegiate Athletic Association (NCAA). The NCAA has a list of all colleges that
support Division III women's cross-country teams and granted approval to use this list to
conduct this study (Appendix E, option 3). In accordance with limited funds on behalf of
the researcher, the study was limited to the Midwest region. There are forty-five Division
III teams in this region, a population size that, with a high return rate, would be adequate
to correlate findings to a larger population. A small incentive by means of an energy bar
was utilized to potentially generate a maximum return rate.
Instrumentation
A three page, 17-item questionnaire (Appendix F) was developed by the
researcher based on reviewed literature. The demographic question was to identify the
number of years coaching cross-country. Potentially, coaches who have coached longer
may have been more comfortable addressing the issue of disordered eating than were
coaches who do not have as much experience. Coaches were asked to characterrze their
relationship with athletes, accessibility to athlete pre-participation health forms, and
health issues they discussed with their athletes. This realm of questioning explored the
nature of the coach-athlete relationship in addition to approach or prevention techniques.
Coaches were asked questions regarding their experience with an athlete who has had an
eating disorder: coaching an athlete, concern for an athlete, approaching an athlete,
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difficulties involved in approaching an athlete, as well as what would help a coach deal
with these issues. These questions further explored the coach's relationship with the
athlete as well as potential barriers in recognizing or intervening in a potential problem.
Coaches were also assessed on their knowledge about the Female Athlete Triad as well as
their knowledge about the individual components.
Data Collection and Data Analysis
Survey packets were mailed to each coach in May, 2003. Included in this packet
was a consent letter (Appendix G) explaining the risks and benefits involved with
participation of the study, an incentive to increase the response rate to the study (an
energy bar), and a postage paid return envelope. The researcher did not have the names of
the head coaches at any time. Surveys were mailed to the "head coach" of women's
cross-country at each school in the region. The participants were asked to complete the
survey and return it by May, 31 2003. Participants were never asked their name or the
college's name. The surveys were mailed back to the researcher. Anonymity of the
participants was maintained. To account for the postmark on returned envelopes which
had the potential to identify the participant, envelopes were collected by a third party and
the surveys were removed. The envelopes were thrown away and only the surveys were
given to the researcher. Collected data was kept in a locked file cabinet in the
researcher's possession. The researcher's advisor also had access to the data.
Statistical analysis was conducted using the Statistical Package for Social Sciences
(SPSS). Individual frequency of responses for each question was calculated. Comments
were grouped according to subject and reported in the results. The data collected was
nominal and ordinal data. Both descriptive and inferential statistics were run on the data.
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Descriptive statistics employed included proportion, mode of responses, and correlation.
Inferential statistics looked at the sampling distribution and the confidence interval after
possible trends were identified. The relationships between a coach's years of experience
and comfort level in approaching an athlete, a coach's years of experience and knowledge
of the Triad, as well as the relationship between a coach's relationship with an athlete and
a coach's comfort level in approaching an athlete were all analyzed using Spearman's
rank correlation coefficients. A p-value of .05 was used. Because the data set was largely
descriptive and the items were ranked, Spearman's was the appropriate test to use. The
dependent variables were years of coaching experience and coach's relationship with an
athlete. The independent variables were knowledge of the Triad and comfort level in
approaching an athlete.
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Chapter 4: Results
Sample and Population
This study examined the role coaches of female cross-country runners have on the
prevention and intervention of the Female Athlete Triad. Forty-five surveys were sent to
coaches of Division III women's cross-country teams. Of the forty-five surveys that were
sent, 21 coaches responded. This was a response rate of 47.7Vo. One school replied back
stating their school no longer sponsored a women's cross-country team.
Results
In the first section of the survey, Coach/Athlete Interaction, forty-three percent of
coaches have coached women's cross-country for over eleven years. The majority of
coaches (9O.5Vo) characterized their relationship with the athletes as both coach and
mentor. Seventy-one percent of coaches have access to their athletes' pre-participation
health forms. Of these coaches, 87To have accessed these forms. Coach awareness of the
NCAA recorrmendations for health and safety were mixed. A small percentage of
coaches (9.SVo) had never heard of them, 38Vo knew they existed but never read them,
33To had read them, and 14.37ohadread them and followed the recommendations. Of the
health topics coaches discussed with their team, the top three topics were nutrition (9lTo),
dehydration (67To), and overuse injuries (66Vo) (Appendix H, Table l).
The next section of the survey, eating disorders, showed that ElTo of coaches had
coached an athlete with a diagnosed eating disorder. In addition,90.5% of coaches had
been concerned that an athlete may have an eating disorder. Of those coaches that were
concerned about an athlete, IUOVI of those coaches approached the athlete. In a similar
question,9A.5Vo of coaches stated they would be comfortable approaching an athlete they
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suspected may have an eating disorder. Of the various reasons that would make it
difficult to approach an athlete with a suspected eating disorder (Appendix H, Table 2),
33Vo were unsure how to approach an athlete, 4l .6Vo were concerned that the suspicion
may be invalid, and 43Ta had concerns about exacerbating the problem. Only 297o of
coaches stated that approaching the athlete would not be difficult. No coaches felt that
approaching the athlete was the role of the health care provider. Seventy-one percent of
coaches stated that acces$ to pre-participation health forms would be helpful to reco Entze
athletes at risk for eating disorders. In general, coaches seem to want more resources to
assist them in recognizing an athlete with an eating disorder. Of the choices that would
assist a coach in recognizing an athlete with an eating disorder (Appendix H, Table 3),
62To responded assess to health forms ,767o responded education on the signs and
symptoms of an eating disorder, and 85Vo of coaches responded interaction with friends
and family of the athlete would be beneficial.
In the third section of the survey, knowledge (Appendix H, Table 4),627o of
coaches stated stress fractures were due to intense training, 61To of coaches responded
low body weight does not enhance athletic performance, and 48Vo responded amenorrhea
is not a normal response to intense training. With regard to coaches' knowledge of the
Female Athlete Triad, 29Vo had never heard of it, and 43To were fully educated of the
signs and symptoms.
Inferential statistics were run using Spearman's test. A standard p-value of 0.05
was used. Correlation coefficients were run comparing coaches years of coaching with
coach's comfort level in approaching an athlete. The correlation coefficient obtained was
-.2I3, with ap-value of 0.353 which was not significant. The same test was run
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comparing years of coaching with coach knowledge of the Triad. A correlation
coefficient of 2.33 and a p-value of 0.310 was obtained. This result was also not
significant. An additional correlation coefficient was run comparing the coaches'
relationship with their athletes to the coaches' comfort approaching an athlete. The
correlation coefficient was 0 and the p-values for this test was 1.0. These results were
also not signiticant.
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Chapter 5: Discussion
This study indicates that the majority of Division III coaches of female cross-
country teams have coached an athlete with a known or suspected eating disorder. In
light of this fact, it was surprising that only 9.SVo of the coaches considered the topic of
eating disorders as one of the top three topics for team discussions.
Ninety point five percent of coaches characterized their relationship with their
athletes as that of both a coach and mentor. Results of previous research by Rosen and
Hough (1988) andZucker et al. (1985) suggested that some athletes were willing to do
whatever it took to please their coaches. This fact combined with the role a coach plays
in the athletes' lives places the coach at a pivotal juncture to prevent or intervene with the
start of the Female Athlete Triad. Multiple studies (Taub and Blinde, 1992; Johnson,
Powers, and Dick,1999; Picard, lg99; Sossin et aI.,1997) agree on several points. 1)
Coaches should be aware of the impact their practices may have on inducing disordered
eating. 2) Mandates for athletes to lose weight need supervision by nutritionists and diet
specialists. 3) To prevent escalation of disordered eating to the Female Athlete Triad,
coaches should be sensitized to the early detection and issues surrounding eating
disorders.
Because no previous studies have been done analyzing the coaches' role in
prevention and intervention of eating disorders it is difficult to directly correlate this
research with previous research on the Female Athlete Triad. This research does,
however, support coach education of early detection and.issues surrounding the Triad. In
the knowledge section of the survey, 33To of coaches either agreed with or were unsure of
the statement "low body weight enhances athletic performance." Sundgot-Borgen (1994)
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found that 85Vo of athletes with an eating disorder were dieting either to improve
performance or appearance or to comply with the recommendations of the coach. One
would expect this percentage to be lower, given that 33To of coaches agree or are unsure
about the effects of 1ow body weight on athletic performance, however, one might infer
that a substantial drop in the percentage of athletes dieting could occur if coaches were
updated on this topic.
Both Myerson et al. (L991) and Kaiserauer et al. (1989) agreed that amenorrhea
was not a normal response to training. In addition, Skolnick (1993) considers
amenorrhea in an athlete a "red flug" to coaches and health care providers of disordered
eating. In this study, with regard to amenorrhea, 28To or coaches agreed and 24Vo of
coaches were unsure of the statement "amenorrhea is a normal response to intense
training".
The research supporting the association between menstrual irregularity, low bone
mineral density, and stress fractures should reinforce the fact that stress fractures should
not be overlooked as simply an overtraining injury. The statement "stress fractures are
due to intense training," in the knowledge section of this study resultedin62Vo of
coaches agreeing with the statement, leaving 38To of coaches as unsure or in
disagreement. The question may have been misleading because stress fractures can be
due to multiple factors (Myburgh et al. 1990) including osteoporosis. Surprisingly,29To
of the coaches had never heard of the Female Athlete Triad and less than half (43To) were
fully educated on the signs and symptoms.
Coaches appear eager to learn more about the signs and symptoms of an eating
disorder and want more resources to assist them in recognizing the signs and symptoms.
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Of the resources listed that would assist the coach in recognizing an athlete with an eating
disorder , 61.9 7o resonded access to health forrns, 7 6.27o responded education on the
signs and symptoms,76.2To responded guidelines to approach the athlete, and 857o
responded interaction with the friends/family of the athlete. These responses point
toward the importance of access to resources and education on the subject.
Studies on the role coaches play in the intervention and prevention of the Female
Athlete Triad are minimal as most studies focus on the athlete rather than the coach. This
study had a narrow focus, concentrating only on a specific sport, division, and region.
Although cross-country running has a high percentage of athletes with disordered eating,
previous research has recognized that the Female Athlete Triad occurs in all sports (Berry
and Howe, 2000), including cross-country running. This study was also limited to a
specific level of competition. While the Triad is present at every level of competition,
the prevalence and the role of the coach at the various levels is unknown and cannot be
extrapolated from this research. The level of competition is a variable that this study did
not explore. This study was a small study composed of only 2l partrcipants. While this
was the result of a 48Vo response rate, it is still a small number of subjects in the study
and given this small number, in addition to the limited range of responses to questions,
the absence of significant correlations using inferential statistics is not surprising.
The above mentioned limitations of this study open the door for additional
research to be conducted on the role of coaches in prevention and intervention of the
Female Athlete Triad. The research tool used in this study could be redesigned with
clearer questions, reducing confusion. In addition, utilizing Likert scaling, as opposed to
multiple choice, would generate a better data set frorn which results could be generated.
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Using this scale would increase answer variability, which could result in statistically
significant correlations. This research could be improved by examining a larger
population of coaches. However, given the high response rate of 48Vo, future studies
would benefit in giving coaches an incentive for responding. Again, by increasing
variability a statistically significant correlation would be more likely. In addition,
comparing coaches at different levels of competition and in a broader variety of sports
activities would investigate if competition level and/or sport change(s) a coach's view,
comfort level, or knowledge on the subjects addressed in this study and will afford a
greater understanding of the subject. Such research will assist in developing tools for
education on the Female Athlete Triad and dispelling myths surrounding the Triad.
Based on this study, a variety of recommendations can be made. First, coaches
are both a mentor and coach to their athletes. This relationship places the coach at a
crucial crossroad to prevent and/or intervene with an athlete on the road to developing the
Female Athlete Triad. In addition, this relationship makes it imperative that coaches are
current in their education with regard to the Triad. Some athletes will do whatever it
takes to please their coach. If coaches are armed with accurate information, it will be this
information that is passed on to their athletes rather than the myths surrounding the Triad
such as the effect of low body weight on performance, the relationship of training,
amenorrhea, and stress fractures. Coaches are hungry for knowledge. They want access
to health records, education, and guidelines so they can better identify and approach at
risk athletes. This approach can potentially prevent or decrease the incidence of the
Female Athlete Triad.
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Appendix A
DSM-IV Criteria for Eating Disorder Not Otherwise Specified
The Eating Disorder Not Otherwise Specified category is for disorders of eating that do
not rneet criteria for any specific Eating Disorder. Examples include
L For females, all of the criteria for Anorexia Nervosa (Appendix B) are met except
that the individual has regular menses.
2. All of the criteria for Anorexia Nervosa are met except that, despite significant
weight loss, the individual's current weight is in the normal range.
3. All of the criteria for Bulimia Nervosa (Appendix C) are met except that the binge
eating and inappropriate compensatory mechanisms occur at a frequency of less
than twice a week or for a duration of less than 3 months.
4. The regular use of inappropriate compensatory behavior by an individual or
normal body weight after eating small amounts of food (e.9., self-induced
vomiting after consumption of two cookies).
5. Repeatedly chewing and spitting out, but not swallowing large arnounts of food.
6. Binge-eating disorder: recurrent episodes of binge eating in the absence of the
regular use of inappropriate compensatory behaviors characteristic of Bulimia
Nervosa
(American Psychiatric Association, Diagnostic and statistical manual of mental disorders)
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Appendix B
DSM-IV Criteria for Anorexia Nervosa
Anorexia Nervosa
A. Refusal to maintain body weight at or above a minimally normal weight for
age and height (e.g.,weight loss leading to maintenance of body weight less
than 85Vo of that expected or failure to make expected weight gain during
period of growth, leading to body weight less than 85To of that expected.)
B. Intense fear of gaining weight or becoming fat, even though underweight-
C. Disturbance in the way in which one's body weight orshape is experienced,
undue influence of body weight or shape on self-evaluation, or denial of the
seriousness of the current body weight.
D. In postmenarcheal females, amenorrhea, i.e., the absence of at least three
consecutive menstrual cycles. (A woman is considered to have amenorrhea if
her periods occur only following hormone, e.f ., estrogen administration.)
Spectfy type:
Restricting Type: during the current episode of Anorexia Nervosa, the person
has not regularly engaged in binge-eating or purging behavior (i.e., self-induced
vomiting or the misuse of laxatives, diuretics, or enemas)
Binge-Eating/Purging Type: during the current episode of Anorexia Nervosa,
the person has regularly engaged in binge-eating or purging behavior (i.e., self-
induced vomiting or the misuse of laxatives, diuretics, or enemas)
(DSM-IV-TR (2000) text revision)
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Appendix C
DSM-IV Criteria for Bulimia Nervosa
A. Recurrent episodes of binge eating. An episode of binge eating is
characterrzed by both of the following:
(l) eating, in a discrete period of time (e.g., within any 2-hour period),
an amount of food that is definitely larger than most people would
eat during a similar period of tirne and under similar circumstances
(Z) a sense of lack of control over eating during the episode (e-g., a
feeling that one cannot stop eating or control what or how much one
is eating)
B. Recurrent inappropriate compensatory behavior in order to prevent weight
gain, such as self-induced vomiting; misuse of laxatives, diuretics, enemas, or
other medications; fasting; or excessive exercising.
C. The binge eating and inappropriate compensatory behaviors both occur, on
average, at least twice a week for 3 months.
D. Self-evaluation is unduly influenced by body shape and weight'
E. The disrurbance does not occur exclusively during episodes of Anorexia
Nervosa.
Specrfy type:- 
hirging Type: during the current episode of Bulimia Nervosa, the person has
r"grlurty engaged in self-induced vomiting or the misuse of laxatives, diuretics,
or enemas
Nonpurging Type: during the current episode of Bulimia Nervosa, the person
has used iruppropriate compensatory behaviors, such as fasting or excessive
exercise, buf has not regularly engaged in self-induced vomiting or the use of
laxatives, diuretics, or enemas
(DSM-IV-TR (2000) text revision)
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Appendix F
Survey
My name is Michelle Turner. I am a graduate stuclent in the Physician Assistant Program at Augsburg
College. I am currently working on my master's thesis which is required for -uraduation. I am writing my
thesis on the athlete's health status, focusing on the coaches' perception- The Augsburg College IRB
approved this project, approval number 2003-1-3. I would greatly appreciate your assistance in this
endeavor. please compi"t* this survey. For your convenience, a return envelope is enclosed' Thank you.
PART I: Coach/Athlete Interaction
1. How many years have you been coaching women'S cross-country?




Z. How would you characterize your relationship with the athletes?
A. Limited to the sport
B. Coach and mentor
C. Close fiiends








5. Are you aware of the NCAA position for health and safety?
A. Never heard of them
B. Know theY exist, never read them
C. Read them
D. Read them and follow the recommendations






F. Amenorrhea (absence of Period)
G. Low bodY weight
H. Stress fractures




M. I do not discuss health topics with the team
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PART II: Eating Disorders



















1 1. What does/would make it difficult to approach an athlete you suspected of'having an eating disorder?
(circle all that aPPIY)
Resources unavailable
Unsure how to apProach
Personal information is not discussed
Concern that suspicion may be invalid
Believe this is the role of the health care provider
Concern of exacerbating the problem
It would not be difficult





13. Which of the following would assist you in recognizing an athlete with an eating disorder:
(circle all that apPlY)
A. Access to athlete health forms
B. Education on the signs and symptoms of an eating disorder
C. Guideline for approaching an athlete
D. Interaction with the athlete's friends/family
PART III: Knowledge
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Never heard of it
Heard of it, but don't understand it
Heard of it and understand it minimally




17. Which of the following would apply to your knowledge of the Female Athlete Triad?
Comments:
A return envelope is enclosed for your convenience and prompt return. Please return by May 37,2003
Thank you for your participation. If you are interested in the results of this study, please send a self
addressed, stamped envelope to: Miihelle Turner,4418 Normanna Rd., Duluth, MN 55803'
Sincerely,
Michelle Turner
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Appendix G
CONSENT FORM
The Fernale Athlete Triad: the role of the coach in prevention and intervention
you are invited to be in a research study to explore the role of the coach in the prevention and intervention
of the Female Athlete Triad. You were selected as a possible participant because you are 
a women's cross-
country coach at the Division III collegiate level. Thi researcher asks that you read this form and ask any
questions you may have before agreeing to be in the study.
This study is being conducted by Michelle Turner as part of my master's thesis in Physician 
Assistant
Studies at Augsburg College
Background Information :




If you agree to be in this study, I would ask you to do the tbllowing things- Please fill out the enclosed
survey and mail it in the enclosed, postage paid, envelope'
Risks and Benefits of Being in the Study:
The risk of participating in this srudy is the possible invasion of privacy of the subject- The direct 
benefit
to participation is an energy bar for you which is contained in this packet. The bar is for 
you regardless of
whether or not you participate in the study. Indirect benefits to participation are furthering knowledge 
in
the Female Athlete Triad. If the survey "uur*, 
you distress, contact the Mental Health Telephone Crisis
Intervention Service at 1-888-424-2287 .
ConfidentialitY:
The records of this study will be kept private. In any sort of report I might publish, I will not include any
information rhat will make it possible io identify you. Research records will be kept in a locked file; only
my thesis advisor and I will have access to the records'
Raw data will be destroyed by May 31,2004'
Voluntary Nature of the StudY:
your decision whether or not to participate will not affect your culrent or future relations with Augsburg
College. If you decide to participate, you are free to withdraw at any time without affecting this
relationship. ttre energy bar is yours regardless of your participation-
Contacts and Questions:
The researcher conducting this study is Michelle Turner. If you have questions, you may contact me at
Phone: (612) 330-1399; E-mail: michturner007 @aol'com
My thesis advisor, Heather Bidinger, can be reached at:
Phone: (612) 330-t592;E-mail: bidinger@augsburg'edu
Statement of Consent:
I have read the above information. The return of the survey is my consent to participate
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